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AIK$’IRACT

Gssini  Radw is n nwltinmlc  mckrr  inslrunlcnt  (Icsigncd to probe [be
mlicollv  inncccssiblc  surface of Tilon, Saluln’s I:mcst monn.  ‘1’bc.
ilidividu[tl  nmlcs will allow sur(ucc  im:lging, surl~lcc topoglttpllic
tlnd lmcksctittct-  n]cmurcmcn(s,  m well as the sut face cmissivi[y
nlcmlrcmcnts.  Rcccn(ly, tbc brcadboml mdcl of (his ins(rumcnt
wm built i]ll(l 11;[s undergrmc  a series of functiotml  ;Ind perfornmncc
tests. TIIC rcsul(s ob(oincd  from tbcsc tests indicate that Ibc
ins[rumcnl  design is s:llisfaclcwy  and (hat tbc v:lrious required
pctformncc  pwamclcrs wc sufficiently mcl.

1. INT1lOl)UC’1’10N

C’nssini  Rmlar is one of tile scicncc  instruments for tbc ~assiui
Mission - tI joint NASA/ISA  mission to carry out (Ic(ailccl study of
Solurn  d its many s:lteilitcs  in early 2000s. Tbc Gssini  sp:lcecrt](l
will bc launchc(l  in 1997 and will begin orbiting S:I[um in 2004. In
older 10 study Ihc surfflce  propcr[ics and proccsscs  of Tilnn, tbc
kngcst su[cllite of S;lturm, {hc sp:lcect-af(  will mnkc a nunlbcr  of CIOSC
flybys of ‘1’it;m  during its 4-yc:w  mission. Duling lbcsc flybys, Illc
~msini  Rudtlr  and olbcr instruments onboard Ibc sp:lcccr:]tl  will
COINIUCI  illtcnsc olsscrvntions.  ~ilssini Radw  is designed [n opcr;ltc
in four obscrvn(ionnl modes :11 spacccrall ol!itudcs  below 22500 km
on both inbound w](I outbound [racks of c:ich bypcrholic  flyby of
“1’iton. ‘1’hcy  include: lbc imaging mode wbicb plnvidcs nlcdiunl-to-
Itigll rcsolotion inwging, tbc allinwlcr  mode which mcmurcs  tbc
rclutivc sulf[lcc clcvotiol]  of tbc suborbi[nl  (rocks, tlIc scu(tcron]c[cr
m o d e  wllicb mcmurcs  ‘1’itiln’s SLII ri02 fwkscnllcr  cocflicicnls, :Ind
Ibc rmlionmtcr nmdc  wllicb nlcmwrcs  tbc sul fncc cmissivity of ‘1’it:ln
m M Mljuncl 10 lbc Ilclivc mhr nlcosutcnlcn[s  (Iwnugll(wt lbc cn[irc
p;iss. “1’llis lnodc  multiplexing stmlcgy is gropbimlly illustwtcd  in
l’ig. i.

l<;,di(mlctry R:ldllllllcll  y

225(M) kII)

Figure 1. Obscrv;lticmal  modes USC(I  by [hc ~assini Rwktr d their
opcrntional  mngc during a ‘1’imn  f l y b y .  ‘1’hc spacccrwll
nltiludcs during Ibc closest approach (Iv)) range bclwcetl
950 kln ;m(l 2800 km itl cliff elcn( flybys.

Cilssit]i  R:ditr inslnln)en(  is devclt)pcd jointly bctwccn  NASA/JPL,
Ilttli:m Spncc Agency :md its ccsn(ructor,  Alcnio Spozio  (AI. S). Tbc
l’ligbl inslrumcn(  consists 01 fnul mujor coltlponct)ls: tbc Radio-

-Frequency Elcclrmics  Subsys[ctu  (l{l;l:S),  tbc l)igi[ol Subsystcm
[[)SS), IIIC Energy S(orngc SUbSYSICm  (. ESS), :Ind IIIC K~l-b:ln(l
ontcnno  (ANT). After two ycurs of design :md  dcvclopnlc  III. tbc
~:lssini R;dor d e s i g n  configurolion 11:1s bccu fint\li7,cd  ond IIlc
brcudbnml model IIOS been itnplcmcntd. L)ctoilrxl funclionrrl  d
pcIfm mnncc tcs[s of hc brcdbo;lrd model WNS  conducted in tbc first
qu:lticr 1994  tmd Ibc blcudbo:wd  test rcsutts  will bc used to guide IIIC
subsequent design ndific:]lion  Htd f:lbricnlion rrl tbe fligbl unit. In
ibis p:tpcl,  wc (Iiscuss tlw Iunction:llily.  pctformoncc  pmmclcrs.  :In(l
IIIC imstrul]wnl  conliguroli(m  ol ib is  scnsol. Rcccnt  brc:dbnm  d
Icsling ICSUIM orc ;11s0 p[cscntcd.

2. RAI)AI{ hlol)l~ I) IMCRIPIION

Tmdcofls  n]wlc bctwccn  a(mospbcric  absorption, n~ctlsurcmcnt
resolutions. ;Ind dctecti(m  scmitivity  b:ivc Icd In IIlc sclcc[ion of
] 3.78 c;] [7, :IS Illc r;d:lr [)pct;l[itlg I’rcqocl]cy,  l)uc 10 tllc tvciglll ;111[1
volume conslrainls, Il)c Cassini Rwlw will usc lbc sp:]cccr:lfl’s big b-
gdin, 4-m Iclecorllrlltlllictlliorls  mtcnno during r;dor operation. 1“0
cxlcnd (IIC inmging covcr:lgc. a multiple rxhr feed slruclu!c tvill bc
mounlc(l  on Ibc :lnlcnno rcflcclor  10 gcnctme  five anlcnn;I  beams llml
mc xl,joccn(  (O onc onohcr in IIIC cross-reck din]cns ion. This bc:im
configuration is graph ic;lllv illustriltcd in Fig. 2.
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I;igulc 2. /\ IIIcnn:i  Iw:tin c(mfigul:lli(m  I(N (IIC C’;lssini R:id:u

‘1’hc Ill[)livnli[m I(M Illc Co~sini  Rwldr  nlullindc design is (()  hc :Iblc
10 :Iccommo(lNle  (I)c p(Jlc[](iall\,  dil”fcrcn(  Iyllcs ot’ SUIIOCCS  ON ‘1’itiln.
G i v e n  tbc unccr(uintics  in c;lllcmeris  and twl:lr  bwksc:!ttcr. tbc
RAI)AR  SyS(Clll  pcl [cu I1l:IIICC IIIIISI bC [obus[. Since lbc I adm rm]gc
will bc c(mst;  lntly volvirlg will]in d sin~lc ‘1’i(on  Ilyhy puss  0s well as
from pass [0 piIss. i b c  I dd;lr po[  nmctels. SUCII  os pulse fvidlb.
btlndwid[h.  tccci\ct gain. pulse Icpctition  lrcqucncy und OIIICI” tinlillg
p:II:mIclcts. musl bc updotcd :1[ [cgul:w  intcrvtlis  in order 10 nl;linloln
SUI  l’icicnt  sicllal-in-noise ro(io on tllc rtd;w cc bucs.  ‘1’llc kcv SYSICIII
p:llmctcls  h cacb r:dw  nmdc a r c  listed in  “1’able  1 .  -

.rI’;ir:ltilctcls Inlilcinf
I’rcqumy ((;117) 13,78
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Cowini  Rdd;Ir IIIodcs.

Rcl:ltivcly Iiwgc unccrl:]inlics in tl]c sp:lcccr:lfl cpbcmc]is and
altilmlc  l)lcdic lions arc an[icimlcd  and Iltlvc led to o “burst linling”
design I;lr sig!lol ll:it]slllissi(~l]’;lll~l rcccptim. 11)  Ibis [ilning q)ptoxil,
[bc rwlor  [ronslnits  a sclics  of pulses for o [imc pm i(xl nml is Illcn
stvi(cbcd to rcccivc [Iw rcIum cclw burs(. Al”rcr  rcccption. tbc rwhr
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swi[chrs  10. [he r;]di~n)clcr  rIICIdC  [0 collccl (Ile surfi]cC  r:ldi~(ior~
Illc:lslllclllcllls.

Will]  SLLCII  tin ;Ipproac]],  (IIC Unccrl:tin[y  in lin]ing due 10 ephemeris
UIKI pointing errors will bc :]ccon)n~od:itcd by adjusting tllc burst
period A receive d~(n window. Vrwious  mdm modes will utilize
dif’f’c[enl  burst liming  p:mnlcters  10 ttmximizc  the science ctnta
collection. In Ibis scc[ion, o brief overview on cacti rwi:tr  mode  is
given.  A more detailed description cm be Iound in Im cl [II ( 1993).

2.1 lmiging Mode

During mdur  imrrging,  the spticccrdfl  will rolnle  to either the left or
lhc right side of the sub-sn[cllitc [rnck according to  the pre-
dctcrmincd  con~n)onc{ secrucnce,  :mct nll f i v e  rrrdrrr rrotenna beams
will bc utilized 00C m u ti;]lc (o ob(tlin (he mtlximurn possible cross-
ttilck  SW;IIII  covcragc. “flc  [OMI cross-track SW:IIII  crc:l[ed by
combining the five ill[lnlin;lfcd  sub-sw;l(lls  ranges from -120 kr]l ill
sp:lcecrnft  al[i(udc of 1000 km to -460 km a[ sp;lcccrtdl  nl[itudc of
4000 km. During a close flyby wi(h ho S 1250 km, the Cmsini
Rndwc:m imngeup(o - I. I % of ‘1’ilm’s surface.

“WC  inmge miruu[h resolution will be accornplisbcd by unfocused
SAR processing  oftllecclloburs(s.  Fcw[hc  burst-timing schcnmto
bcuscd by[l]c  C:lssini  R:ld:lr,  tlle:]zil)llltl]  rcsollrtiol]  ises(inmtcd  to
be bc(wccn 350 m trnd  720 m (hrougl~out the inmging pcriocl  during
C:ICII  flyby. l’hc imuge r;rngc rcsoluticrn will be nccomplishcr.1  by
range conq>rcssion ofthc  linc;u FM chirp signals and is pmpor(ionol
1 0  {he sijy;d txmdwidlh  urtd  the :Ingic of iocidcncc. In ihc cur[cnl
design, il 850- KIIz bandwid(h  will be used wlrcn  IIIC Sp:(cccrilft
:!llilude is 1600” km or Icss. nmf t! 425- K}Iz  bmdwid[h will be used nt
sP~lcccI:lfl,illlilllCIC  hetwcct] 1600 Hnd 4000” km irl Order to ellll:lrlcc
the SNR. I’hc corrcspomlir)g  range  resolution is estimated to be
bctwccn 480 m d 640 m ;][ h s 1600kn~,  nod bctwccn  420 m und
2.7kmut 1600kl)l< l] S4000kll].

D:]scdon  lhcdesigncd r;l[ltlr p;lrttrllclcrs  iltl(i (l]c\ic\vitlgg  cor]]ctry,
the Ihcrrn;ll  SNR of[lle irll:lgillgsign:ll  ises[ill~:i[cd  tor:ingc  bc[wecn
14 and 40 d[l for ;] surlacc  bitcksc:l(tcr cross-scc(ion  WIIUC  of uni!y.

2,2 Altin]c(crhlodc

This mode will bc used (o study the relative top(~gr:]j>llicc  il:i]~ge[)f
‘I’i(;lll’s s[lrf:lcc:llollg (Ilcsub-stl!cllitc (rack. [)pcrilting  :11 spilccclflll
:]ltitudcs bc[wcc[)  4000” km ond 9000 km.  (Ilis mode \\, ill ulilizc IIIC
ccnlr[ll,  ll:t(lir-l)(~il)(irlg  nrl[cnm  bc:m)  (Ilc:lm 3) for lrat]srt)issiot] aIId
rcccl)lior](  ~l’cllill) pulse signdlsut  dsyslcH)  b:lr](l\\,icltliol~l.25  hll 17.
‘1’lIc  :iltirllclric  tl)e:lsurcrl]crlts  collcclcd  a r e  cxpcctcd  t o  Iltlvc
Iwliz. onl:ll rcsolulior)s  (pulse-lirrli[cd rwlnr  foolprinls)  ranging
bctwccrl  24 kIt~ ;md 27 km, d vcr(icnl rcsolLl(i(~l~sof:lboLl(  50 m,
G i v e n  SUCII  vcrlic;ll Iesolulion  n o d  lhc onlicipolcd sp;tcccroft
navig:l(ion and poinling urlceltdintics, \vc estirlli]lc Illc ovcl;lil
rcl;llivc Ilcighl rllc;ls Llrctl]cr]l:lccll  r;\cyto be ollhcordcrrsf  150n],

2.3 Sc;lllcrot)]ctt,rhlo(lc,”

T h i s  n]odc  is inlcndcd (0 mup t h e  rnd:lr  rellcclivitics  of [hc
pOIClltiillly different IJ:pes  ol”l’ilan’s surf:lcesitt  dit’fct-cnl  incidcncc
unglcs.  ‘1’llis  n]ode will  opcl~(c at oi(i(udcs  bctwccn 9000 km and
22500kn\:md”  will rcquirc sp~lcccr:l(t  lll:lr]c[lvcrstosc~ir] [heccntr;d
:Ir)tct]ntl  bc;lrn over (I)c cn(irc Ti[on disk. TO cnsule  sufficicr]( sigrml
dclcclion$ :} snl:lllcr  bandwidth of 106 KI17, will bc used by this
I]MIC. Do(II surl;icc  fmcksc:ltter  nnd noise-only nlcmurcrncnts will
bccoilcclcd  wilh Ibis [node solll;lt  tl]c surt’;lcc Ooc:ln  bc cstil]]tl[cd
ilCCllltllCly.  Depending on Illc r’:mgc  distmcc, this mode c;ln dc[ccl... .

-+7 dll.sul lace Ixlcksc;  lller coclllclc I)l volucs :Is low 0s -. .

2.4 I?;t(liollll,t(,rhlo(l{,”

‘1’hc ol)jcc(ivc  ofthc rtlcli(}l]lclcrrl]{)(lc is to r]~c:lsltlc”  [’it;  ltl’s surface
crnissivi{y {II 13.78 GIlz. ‘1’IIc dilttl collcctcd will bc collll~lclilclll:lry
lo III(JSC collcc{cd  by tllc ac(ivc r;ld;lr rllodcs since it provides or]
udditionnl inpu[ into  [hc rwtnr  btlcksc:lltet- modcis.  ‘1’hc r;ldionletcr
n)fxlc will r~pcr;l(c Nt o b:mdwidtll  O( 100” Mllz.  \Vi]cr~ (Jpcr;lting  in
colljunclit)ll with tllc sc;ltlcmmclcr  ttlodc,  this nl(xlc rlloy use up 10
;llllivc [lciltlls ill()r(lcr  t(~irlcle:tsct  lleslllf  i\ccc(,vct:lgc.  ~old-sp:lcc,
Ilot-lfxld  and col(l-lo;l(l  colibrolion  procedures :IIC illcludcd in the

I{;ldi(jlllctcrr]](>dc inordcrto illlprove  tl)clel]l~)cr:] (tlrcrtlc~lsLlrclllclll
accur:lcy.  Our prelinlilltlry estimole shows tllill  Illc surfncc rmli:]lecf
tenlpcr:l!u[e  can bc measured to wilhin :HK.

3. RADAR INS’I’I{UNIENT  I) ESIGN

A  sitllplificd t_unc(ion:ll  block  d i a g r a m  101-  tile ~:lssini  Rad:lr i s
showr) in l~ig. 3. As mentioned before, the rttdm consis[s  O( I’bur
m:]jor co[nponents:  the Digi[nl  Subsystem (DSS),  the R:dio  -
Frequcncy  Elcc(ronics Subsystem (R FES), (he Energy SIoragc
Subsysten) (ESS). tmd (IIC Ku-band antenna. The 1>SS intcrf;]ccs  [o
tbe Cassini  srsacccraft  (hrouch the high speed science d:ita bus to
rcccive commands :tnd  linlin~ in forr]lalion and provides for s[oroge
lhc scicncc :md engineering data from the instrumcn[. individual
subsyslcrns  rcccivc  spocccr;ll’1 power during rwtw  crpcmlion.
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[;igulc  3. ‘1’IIc Functional block diagrull] for [IIC ~:lssini R:dilr.

‘[’he [)SS includes II)c pmvcr supply. m in(cr face unil. H conlrol and
Iil)ling unil, d ;1 sign:il cmxiilioner uni(,  ‘Illc power supply  rcccivcs
[hc sp:lc-ccr:lll 30 VIX po~vcr nnd converts this 10 the volto~cs  used
by Ilw digit:ll units. ‘1 Ilc illlcl I’icc unit illclLldcs a spacccl~)l”t  l)us-[r7-
I:ld; lr inlet  l:lcc all(l a conlputcr w,ilicl]  rcccivcs  bollI  IIIC (Z)(lilr
operating  s(~flw:trc  nnd an instluclion  t;lblc which is used to opclatc
IIlc rwim dut ing :m opcloliowlt  scqucncc. ‘1’llc control md [inling unit
:Ict$ [Ipoll Illc Icccivcd  illslrucli[)n~  :Ind scls Il]c Iinling 01 :111 llIe
cfcIIl< in the to(l:lr such :Is Ihc pulse b;lndtvidlll. dulotion.  Icpclition
mtc. rcceivcl  hlndwi(llh.  rcccive windmv,  and ldi(mc[cr  in(cglutiol)
pcli(xl, All [ltc I[tllc!i[>ns in [Ilc I{ I;[~S :IIKI  tl)c t)tl)ct  pottit)t]s  ot IIIC
1)SS :Ilc cxmlrotlcd  Illrt)ugll Illc conlrol Llnd liming uni[.  T h e  sign:ll
comlilioncr unit rcccivcs  the scicncc d:ll:l and Illc cnginccring
Iclcttlclly d;llo in  ;Innlog tom and convctts tllcsc signnls (0 digit;tl
folm bclotc s e n d i n g  [IIC d:lto to (hc IIight cortlpu[er wl!crc it is
]):lckc(i7cd 1’01 Il:lmsll]ission to {lie sp;lcccr:i([.

The RFf3 pctl”ol  ms mms[  of [hc ~ln;liog functions O( tllc rwkw,  l’l)e
svs[cnl IISCS :1 Iillc:lr [~hl  chill] wilmsc bundwidttl. dul:ttiml ;IIICI  (~flsc(
ilrc de(c[lllincd  b y  sign:tls Irolll ll)c cmttoi  :111(1  tilllillg  u n i t  10 :1
digil:ll chitp ,gcrlclntm. TIIC chitp is lhcn upconvcltcd  to the Ku-
b:lnd rad;w  Ircqucrlcy. ‘1’hc ;In]plific[  i s  ;I lrilt,cling U;IVC  lUbC
:Implif’icl  wlliclt  rcccivcs conditioned power fronl [tic [1S.S. The
arllpiifict is cotlplcd  10 [IIC olltcn[l;! Illrollgl] IIle f’roll( cnd electronics
\vhich cont:tins the s!vi[chcs  U S C(I 10 selccl  [IIC  opptopliittc  bc:itn.
“1’IIC rcccivcr  colltilins Illc dotvn  col~vcrsiotl  elccllonics :Ind four
sclcc(ublc  bolldwidtl]  liltcls  in :ddition  to the wide bandwidth
r:di(mlclcr  cilcuilty. ‘1’l)c rcccivcr sends video sigr]:lis 10 [hc 1>SS for
dtgll:ll ct)rlvclsi[~n, “1’IIC clock fl(~lll which :111  tiltlitlg sigll;ils :Irc
(ICI ivcd is ptovidcd l~y :111  ullltl stilbl C oscill;ltol,

“1’[Ic [iSS  pcl I’hl UIY tllc furlctions  of o Ixlttc]y  in [1]:11  it supplies Illc
sll(ll ( lcI III Iligl} l>c pmvcr  tcquircd by Illc onlpliricl \vl]ilc reducing
tile SIIOII  tcltll 1[):1(1  10 the ~pocccrutl, ‘1’hc spocccrafl  1]:1s no b;l[lcry
;Ind  Il)us c:lnnot occcpl slwrl  dum[ion  high D(’ pmvcr Io:lds, T h e
liSS uses :1 c(mbinution 0[” DC-EK  c(mvcrlcrs :Ind  ciplcito[s  10 ci’cn
Ihc 1(1:1(1 to (IIC spOccc  Idll pmvcr  bus.



‘Ilk Ku-birrk radar antenna is  he shared 4-III cliamc[cr  scicnce- RIWtRllNCIS
tclccollllllll[lictlliofls anlcnrrir, The radar antenna has five scpara[e
Imrn fccdslmnrthc foc;llpoil]t  oflllcat)tcllll:l:ll  ilsb21sc. ‘1’lIcpulscs [. ill]. W.-l’. JOIIrIS[)I],t)  I]d]d  S. lICIISIC~, “Gmini R;i(liir  for Rcnm(c
ret’lcct off of a frequency sclcc(abic subsurface bcltind  which ;Ilc Sensing of Tilan - Design C[)rlsider[]li{  )tls,” Inlcrnalional  Gcoscicncc
I{)calcd lwnnf [Ilc foalantcnlla.s frcqucncics bclorc trcing rctlcc[crl and Remote Sensing Symposiunl  Digcs[,  1993, pp.555 -557.
off lhc main anlcnna surface.

S. flcnslcy,  E. [m and W.T.  K. JohnsoII, “SAll  ambiguity study for
the Cassini  Radar,” Intcrna[ional  Gcoscicnceanrl Remote Sensing

4. I\ ItllAl)IIOAl{l)  ’1 ’12S’lltllSUl;I’S Syn]posiunlDigcst,  1993, pp.563-565.

lll[tprcvic)tls  p:lpcr(llcl~slcy  el al., 1993), wehavcinvesligalc  dthc
Cassini  Radar rrntenna  performance and its impacts on SAR
ambiguities. Iodemonstratc  [heracla  releclronic sdesignconccpt
and 10 assess its functionality and performance in rcalislic  scllings,
(Ilcbre:l(lbo;]  rdr]lodci  forlllc  RFES,  DSS,  al]ci ESShtls  rccerltlybcetl
dcvclopcd and tcsl data were collcclcrl rrnd irnalyzed.  [n particular,
lhc Icst cfala were used 10 .sludy  lhc radar  timing performance, (I}c
characteristics of the chirp signal used by various radar modes, the
calibration source stability,  rrnrf  the impulse response of [hc
inslrumcnl.

Tllc test dala (digiliz.c(i  pulses) for a given con figutalion of radar
pillalllc.tcrs  were grouped in tllc  same file. Each file consists of
~ctwccn  20 and 200 pulses. After appropriate normalization, Ihc
sl;ltisticson  agivcn  performance p:lr:lltlcteroftlled[lt:l  in individual
filcswcrc  displt]yc(i  si(le-by-siclc  forcross-colllptirisoll.  Foriostance,
Fig. 4slmvslhct cslrcsultsof [hccliffcrcncc  bc[wcen[hc measured
and Ihc cxpcctcd chilp pulse dural ion , and Fig. 5 shows lhc Icst
resui!s  of IIIC difference bc[wccn Ihc measured imd Ihc expected
chitp bandwidths for the various radar modes. ‘1’hc chirp pul,sc
duralion  was varied over (hc range of 200 and 500 microseconds.
I’lrecllir  pb;ll}(iwicitllsof  4250, 850, 425, and 106 Kllz  used during
these tcstscorr-cspond  to the bandwidths to bc used by (I)c alrimctcr.
high-resolution imaging,low-resolution inwging, andscattcrome[cr
modes (SCC Talzlc l). The tcsl da[a were sampled at slightly above
Il]c Nyquist  sampling ralc. Wc can see from these two figures [hat
(Ilcrtlr}clol]] rllc:lsllrcrllcrl[  crrors:ir](l  thcsyslcm  bimcsarcreasonably
small and the performance parameters measured ar higher sampling
riltCSUIC vcrycloscd tothcirexpccled  valacs.  On tl]colhcr hand. the
scallcrolnclcrtcsl dam, which wet-csamplcd at the Iowcs[ ratcof  250
Kllz,  cxlribi[ considcral.)ly Inrgcr randomness in brr(h (I1c pulse
duration and b:indwidth  statistics duc to Iargcr sampling errors.
Ncvcr[llclcss, (ljc})crf()r  lrl[\llcc {) frllcrcsr  (l:ttii[)f;lll  fc){lrr]]c)(lcslllcct
Ihc rcquilcmcols ( s h o w n  a s  (hc dollcrl Iincs)  will] crrnllotlabtc
rmugins,

W c  lIil VC :Ilso  conduc(cd  o[hc-r pcrfolnlancc  Ic.sls will] this
brcadbnar(l model, including pulse amplitude, pulse droop. noise
IcvCl,  illllplil  UdC :In(l plltlsc variations, compressed pulse tllili 1]1 ObC
response, I)cilk and in(cgratcd compression sidcinbcs. tirlling jitrer,
and lint- and cold-load slal)ility lesls, etc. ‘1’hc results nf rtlcsc tcsls
II:IVC  :111 bCCll  SiltiSf:lCIOl”y. Such rcsulls irldicillc a viable Cassini
I{iltlilr clcsigrl ilnclvcrifylllc ltll]cti(~r]:ll  ily:lllcl lllc[>cl  f()t[ll:lllcc  (] f[llc
nnlltimodc  t:l(l;lropcr;lliolls.

‘1’llc Cilssitli Radar is designed 10 Ilavc  il wide range of cilpabililics in
rwdcr  toc]lC~rt)pi\ssil  vatie[y of possible surface properties of Titan.
In Ihispapcr,  weprcsenlcd  nnovcrviewof the v:lriolrs  r:l(i:lrrlloclcs
for inlaging,  nllimclry,  scal[cromctry,  rildiolnclry  dala ncquisilioo, a
sunlnwy  of IIIC ins(runlcnt rlcsign,  and Ihc rcccn( btcadboarcl  (CSI
lcsalts. In general, lhc Ics( results have verified llIc nlultimodc  radar
pclfort])ilncc :]nd Ilavc saggcstcd tl]ilt IIIC Cassini Radar design is
-viable. Cassini  Rud:II  is currently moving into thr  flight model
(Icvclopmcnt  pllilSC  ;111(!  a fully -intcgtalc(l  Ilight  model iscxpcctcd  10
t)ccot))~)lc(c(lt)}~c;lrly  1996.
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●  4250-kFlz (H-R Alimetry)

O 850-kHz (II-R  Imaging)
■ 425-kHz (L-R Irt)aging)
❑  106-kFlz (scatleromeky)
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Figu[c5.  Blc;i(lt~[>:llt  lb;ltl(l\\fi(ltllt csrrcs~[ils,

‘1’IIc rcscurch dcscribcd  in this paper  was pcrfotmcd by the JCI
Propulsion [.nboratory,  California Imstira[c of “I”ccl]tlology.  under
con[ract with Ihc Ni][i~)!}t\l Acrorl[l~](ics:ltl(l  Space Aclt]lillislr:l(i(lrl.


